and has completed 14+ years of service for TAMIU. He and his team was recently awarded a $1.2 million NSF award to promote mathematics education in the area of need in Laredo through providing scholarships to juniors and seniors at TAMIU to prepare talented, skillful, and highly qualified teachers to teach immediately after graduation. Dr. Goonatilake was a recipient of the Scholar of the Year Award in 2006 and the University Honors Faculty of the Year in 2013. He was a PI for more than three program-funded grants and Co-PI for more than 10 different program grants since joining TAMIU. He has a very active research agenda that involves network anomaly detection, probability, disease prevalence, and microeconomics. He was extensively involved with many STEM activities throughout years for local high school and middle school students, outreach efforts with local high schools, and other community involvements for many years through enrichment workshops and summer opportunities for the local community. 
Introduction
In the United States, the Hispanics are the fastest-escalating and youngest ethnic group. It is projected that the Hispanics will comprise 31 percent of the U.S. population by the year 2060 and will become the largest ethnic group by then [1] . In recent years, it has become a challenge to improve the recruitment and retention of highly motivated Hispanic and other minority students and to keep their interests active in the engineering discipline until their graduation so that they can join the workforce as professional engineers. Therefore, the programs are being developed to encourage and motivate the minority students toward STEM education with the help of the US Department of Education. This research focuses on two ongoing programs that are designed to improve the recruitment and retention of highly motivated Hispanic and other minority students into the Systems Engineering program at Texas A&M International University (TAMIU). This programs are part of two grants from the US Department of Education, Minority Science and Engineering Improvement Program (MSEIP) titled "STEM Minority Outreach and Recruitment Enhancement (STEM-MORE)" under award number: P120A110067 [2] and "The Serving Youth Page 26.1398.2
in Science, Technology, Engineering, & Mathematics Program (SYSTEM)" under award number: P031C110118 [3] . These grants are designed to increase the number of Hispanic and minority students attaining Science, Technology, Engineering, and Mathematics (STEM) degrees. This paper addresses the Transfer and Retention Program (TRP) and the Summer Engineering Workshop (SEW), which are parts of these overall programs.
Background Information
The minority serving university such as TAMIU, student body comprises of 90% Hispanic students of which most are economically disadvantaged and are under prepared when entering the university. The City of Laredo sits on the boarder of Mexico and has a much lower per capita income when compared to both the state and national averages. Data from the U. (f) Only 5% hold a master's or higher degree compared to 10.1% nationally. This presents a challenge in motivating our graduating high school students to pursue a career in engineering.
TAMIU has seen an average enrollment increase of 10% annually over the past five years. In the fall 2010 TAMIU had 85% undergraduates, 91% Hispanic, 60% female, 72% economically disadvantaged (Pell Grant recipients), and 45% first-generation students. Furthermore the students graduating from K-12 are generally less prepared for higher education than the national average, we believe due to the economic situation most are in and the fact that almost half are first-generation, (the first in their family to attend higher education). For these same reasons, we believe, TAMIU also has a high number of students that do not complete the program and never earn their Bachelor's degree. This presents a challenge in motivating our current and future students to remain with their engineering goals and graduate from our Systems Engineering or Pre-engineering programs.
The Challenge
In a study the Bayer Corporation [12] found 40 percent of the country's female and underrepresented minority (URM) chemists and chemical engineers working today were Page 26.1398.3 discouraged from pursuing their STEM career at some point in their lives. The survey also asks the chairs about their institutions track record recruiting and retaining female and URM STEM undergraduates, preparedness of these students to study STEM, the impact of traditional introductory STEM courses on female and URM students and barriers these students face pursuing their STEM degrees. Similarly, Gonzalez and Pinzon [7] found that the significant challenges in educating our students including:
 A high percentage of STEM students are suspended for failing to meet the standards for good academic standing at the end of their first academic year (these students also lose their eligibility for financial aid).  A high percentage of students experiencing difficulty comprehending the academic language of their STEM courses and  Failure to comply with institutional academic requirements for graduation is high, particularly among STEM students.  The challenge of the university is to recruit new students and retain our existing students.
The piece of this challenge the TRP and SEW addresses is to retain and enhance the experiences in engineering disciplines.
Equivalent work
At the University of Texas, Pan American, they have an approach that includes several activities [4] . First they implemented an enhanced student service program which includes STEM advising and mentoring and a student assistant program specifically for Calculus I. It includes a curriculum reform program where they develop courses using the Challenged Based Instruction (CBI) method [5] . This method is a form of inductive learning [6] designed to increase the student's involvement and motivation in a course by challenging them to seek the course material. The third activity includes faculty development seminars and workshops on teaching using the CBI method. Finally the last activity is a dual enrolment program with South Texas College, a local college. In contract, our approach is much simpler albeit perhaps not as effective. It only involves a summer engineering workshop for students and an articulation agreement with the local community college. Our faculty participated in the CBI workshop that was offered by the University of Texas, Pan American program however that is not part of the activities described in this paper. Their results are mostly not yet available.
The Summer Engineering Institute [11] is a program at Caňada College in Redwood City California, very similar to the one presented here that includes two-week summer engineering workshops held on the campus of San Francisco State University and taught by the faculty from both institutions. It is aimed at underrepresented and educationally disadvantaged students pursuing STEM careers. The workshop introduces students to the engineering educational system and the profession, is designed to recruit students into the engineering fields, increase awareness of the resources and skills needed for success, and to increase the student's knowledge Page 26.1398.4
of the engineering topics. Their program was also funded by the US Department of Education, Minority Science and Engineering Improvement Program (MSEIP). At San Jose State University [16] they offered a 10 day residual summer transition program called EXCEED: Excellence in Your Engineering Education designed to improve retention and graduation rates. The University of South Alabama offered a program called Freshman Research Experience in Engineering [13] (FREE) includes a two-week workshop in which the students work on a project on either robotics or composite materials. They aimed in retaining the general student population in STEM. They claim an increase in the student's critical thinking skills. In comparison to the programs at TAMIU, is specifically aimed at the underrepresented group particularly the Hispanic population. Furthermore, TAMIU generally accept all of the existing students that completed the Foundations of Engineering I course regardless of GPA while the FREE program aims specifically at the high achieving pre-college students. They select students with high ACT, GPA scores. The Summer Transfer Engineering Workshop (STEW) [14, 15] is a two-week residential workshop held at the Dwight Look College of Engineering at Texas A&M University in College Station, Texas. It is designed to increase the number of minority students in engineering. The workshop includes information sessions, field trips, laboratory tours, and design projects. This program is similar to the one presented here and actually involves the same students. This makes assessment difficult as both programs are influencing the same student population concurrently.
Recruitment
TRP and SEW are developed to improve the recruitment and retention of highly motivated Hispanic and other minority students, into Systems Engineering at TAMIU. This program already working towards building based on the existing agreement with Laredo Community College (LCC) to develop an engineering specific transfer agreement. The goal of the agreement is to serve students in the Laredo region who are interested in receiving an Associate's Degree before seeking a Bachelor's Degree. A major goal is to facilitate the transfer of LCC students into Systems Engineering Program at TAMIU by allowing them to take first two years of core and engineering courses at LCC.
It is envisioned that, under the new articulation agreement, students can earn Associate's Degree of Science/Engineering from LCC and enter TAMIU as juniors in our Systems Engineering Program. This agreement is modeled after the existing agreement between TAMIU and Texas A&M at College Station. While LCC may choose to develop a few courses to make this possible, LCC students will be allowed to take courses at TAMIU and transfer those to LCC towards their Associate's Degree. As a part of this agreement, LCC students who wish to transfer to TAMIU will be encouraged to participate in a summer engineering workshop after completing their first year at LCC. This workshop introduces transferring students to systems engineering design and prepares them for the rigors of university life. The summer workshop offer real-world learning experiences to first-year engineering students. Features of the program are: 1) Students will Page 26.1398.5
actively sought to join a cohort of pre-engineering students to participate in a two-week engineering design and research experience at TAMIU. The top 35 applicants will be selected from the cohort. 2) Students will take a prescribed set of courses including Foundations of Engineering I and II at TAMIU or LCC in their first year. 3) Students will participate in a twoweek engineering design and research experience at TAMIU during summer following their first year. The enrollment history of engineering students at TAMIU in Table 1 is very promising. However, the recruitment, retention, and graduation of these students have been the focus for many years. The flyer and application materials of the TRP and SEW workshops were distributed to all students enrolled in the two-year Pre-Engineering Program, the B.S. Systems Engineering Program and LCC students who intends to transfer to TAMIU Engineering programs at the beginning of the spring 2014 semester. All applicants were asked to submit a 200 to 300 word typed essay describing their educational goals and career plans; their college transcripts were also requested. Apart from the carrier plan essay, completion or in-progress of the following courses were needed: Foundations of Engineering I and II, Calculus I, II, and III, and University Physics I and II, became the focus of consideration for their applications being selected. A total of thirty five students and eighteen students were selected to form the cohort for Page 26.1398.6
TRP and SEW, respectively. All of the students were Hispanic. TRP participants were divided into five groups randomly and SEW participants were divided into three groups randomly, and all groups are assigned to a faculty motor for the workshop.
Enrollment of the sew workshop 2013
The duration of TRP and SEW workshops are two weeks with full day activities. During 2012 -2013, almost all participants were Hispanic and were from TAMIU. The agreement between LCC and TAMIU was not in place in the years 2012 and 2013. Hence it was difficult to recruit LCC students during year 2012 and 2013 time around. Some of the student's characteristics are shown in Table 2 below. The TRP workshop was offered in May and the SEW was offered in July excluding weekends.
The TRP and SEW workshops in 2014
The TRP and SEW summer workshops 2014 was the third TRP and second SEW workshops offered to TAMIU and LCC students. A total of 43 applications were submitted and among them thirty-three (33) students were selected for the TRP workshop, including five female students. This year (2014) the female participants decreased from 7 to 5, but community college student participants increased from 0 to 16 [ Table 2 ] among which two of them were female students. The TRP and SEW workshops were offered from May 19 thought May 30, 2014 and July 21 thought August1, 2014, respectively, from 9:00 am to 4:00 pm excluding weekends. The students worked in small groups on engineering projects of their choice approved by the instructor. At the end of the workshop each group presented their project to the rest of the students. Figure 1 represents the students' participation breakdown based on their institution. Figures 2 and 3 represent the students' participation breakdown based on gender and major, respectively. 
Enrichment Activities
In TRP and SEW workshops the students are divided randomly into different groups and a project and its faculty mentor was assigned for each group. The workshop program schedules of TRP and SEW are presented in Table 5 and Table 6 , respectively. In these workshops, the students gained different knowledge on life, engineering and career ahead of them as an engineer. Guest speakers were invited for the workshop from different local engineering companies. Table 7 presents the different projects, which are assigned based on the workshops and mentors. The TRP and SEW participants were given the opportunity to conduct research in computer science, mathematics, physics, or engineering under supervision of faculty of the Department. They are encouraged to present their research outcomes at the Department Fall Student Conference and the Spring Lamar Bruni Vergara Academic University Conference at TAMIU.
To encourage all TRP and SEW participants, it was promised that upon successful completion of the workshops they will be awarded with the following items: The previous workshops faced several problems with the ordering and arrival of parts required for different projects. Based on these problems, in 2014, all the projects were selected long before the workshop dates and the required parts were ordered ahead of time. Therefore, students did not face any problem finished the assigned project. Also, in this workshop, the students' participation was doubled compare to previous workshops. Tables 5 and 6 . Also, Figure 4 to Figure 13 presented different activities and the project details, which were achieved during the TRP and SEW summer workshops 2014. Skills they learned include teamwork, research, procurement of materials, problem solving and career planning. While working on mathematics and engineering related projects they also got familiar with TAMIU's faculty, students, equipment and other resources available to them. The workshops were enhanced by the supervision, guidance and mentoring by our engineering and mathematics faculty. Each team was assigned a department faculty that oversaw the progress of the project and gave them advice and support. The faculty was paid for their participation. Page 26.1398.13
During the last day of the workshop every team presented their project (see Figures 4-9) . Each presentation included a demonstration of the project.
Student survey results of TRP and SEW workshops 2014
A survey conducted at the end of the workshops and out of 51 participants 45 students responded to the survey questions. All the results are presented in Tables 8-9 . The results clearly show that the students are very satisfied with the overall workshop. Also, the 40 out of 45 students expressed that they will definitely recommend this workshop to others. Moreover, the results clearly show that the workshop was very well received by the participants. In addition, the average of all the survey questions from all respondents was 4.34 out of 5.0. The student comments on the survey reflected that: 1) speakers should come from different engineering backgrounds as opposed to all from civil engineering; 2) students indicated their desire to spend more time working on the projects; 3) students liked the motivated speakers; 4) students wanted to have more field trips to engineering firms; and 5) students like to know about all the projects involved in the workshop.
The overall feedback question is presented in Appendix A. From the data collected it is obvious that the workshop was successful in encouraging the participants to continue working towards a STEM degree. Overall, the participants indicated they really enjoyed their time in the workshop.
Summary and Conclusions
The STEM-MORE TRP and SYSTEM-SEW summer workshops 2014 (at TAMIU) were great successes. The number of participants was decreased compare to TRP and SEW 2013 but LCC student participation increased from 0 to 4 and 0 to 12, respectively. It is expected that some of the students will transfer to TAMIU in one or two years as the transfer agreement is in place from Fall 2014. Overall, the students had the opportunity to learn several aspects of engineering but not limited to that since one important lessons expressed by most were the opportunity to working in a randomly assigned team, and scheduling meeting times since it was difficult to accommodate around their schedules. Also, the teams learned that procurement of materials and supplies was of great importance. The students had to research materials and not only ensure the correct materials were being order but determine the time of delivery. Many modifications had to be made to ensure completion of the project due to the procurement, purchase and delivery. Finally, from Table 8 , it is observed that the students became more interested pursuing their career in STEM field after completing the workshops. 
